The rate of escape from red-far red reversibility for anthocyanin synthesis is lower in dark-grown than in light-pretreated seedlings of Brassica oleracea L. Red Acre, Secale cereale L. Cougar, and Lycopersicon esculentum Mill. Beefsteak. This observation is consistent with the suggestion that there might be two pools of phytochrome, a labile one, characterized by fast disappearance of phytochrome-far-red absorbing form, and a stable one, characterized by slow disappearance of phytochrome-far-red absorbing form, and that the proportion between the two pools might be different in dark-grown and light-pretreated seedlings.
between the rate of Pfr destruction and the rate of accumulation of newly formed, labile phytochrome, 50% to 80% of the total phytochrome might be in the stable form (6) . Physiological studies (2, 10) suggest that Pfr present at the end of a prolonged light exposure might remain effective over a prolonged dark period, and Jabben and Holmes (6) have suggested that sPfr might be the predominant physiologically active form in lightgrown systems. If these hypotheses are correct, one should find differences in the rate of escape from R-FR reversibility of phytochrome-mediated responses between etiolated and lightgrown systems. In dark-grown seedlings, where lPfr is predominant, the rate of escape should be faster than in light-grown ones, where sPfr would remain effective for longer times. This hypothesis was tested by studying the R-FR reversibility of anthocyanin synthesis in etiolated and light-pretreated seedlings. tum Mill., Beefsteak) were grown in Petri dishes on filter paper moistened with distilled H20. Temperature throughout the experimental period was 24 to 25°C.
MATERIALS AND METHODS

Seedlings
The WL and R sources used were the same as described in a previous paper (7) . Far red was obtained by filtering the radiation from 6 x 150 w reflector flood incandescent lamps through 8 cm water and three sheets ofblack plexiglass (FRF-700/V-58015; Cristal-X Co., Darby, PA); fluence rate between 700 and 800 nm = 15 w/m2; Pfr/Ptot at photoequilibrium = 0.01-0.02.
Seedlings were extracted with acidified (1% HC 1, w/v) methanol. The absorbance of the extracts, cleared by filtration, was measured at 530 nm (peak of absorption of anthocyanin) and 657 nm (peak of absorption of degradation products of Chl in acidified methanol). The formula, A530-0.25A657, was used to compensate for the absorption of Chl derivatives in acidified methanol to A at 530 nm (7) . The values reported in the tables are the means of 16 replicates in two independent experiments; standard deviations of the means were 3% to 5% of the means.
RESULTS AND DISCUSSION
The inductive, R-FR reversible response is larger in lightpretreated than in dark-grown seedlings (Table I) , as observed in several systems (6) (7) (8) . In tomato seedlings, the inductive response can be induced only after a previous exposure to light.
The rate of escape of anthocyanin accumulation from R-FR reversibility is lower in light-pretreated than in dark-grown cabbage and rye seedlings (Table II) . The times required for 50% loss of photoreversibility are about 65 min in dark-grown cabbage, 165 min in light-grown cabbage, 80 min in dark-grown rye, and 300 min in light-grown rye. A comparison of the rate of escape from photoreversibility between dark-grown and lightpretreated tomato was not possible because of the lack of the inductive response in dark-grown seedlings.
The quantitative differences in the inductive response between dark-grown and light-pretreated seedlings might be a consequence of differences in the value of the sPfr to lPfr ratio, low in dark-grown and high in light-pretreated seedlings. Let's assume that the number of sites of action for Pfr is a limiting factor. Note: the nature of the site of action for Pfr is still unknown; the existence of specific sites of action is a basic postulate: phytochrome must interact with some cell component to induce a photomorphogenic response.
Let's first assume that both lPfr and sPfr are physiologically effective. Phytochrome action in dark-grown seedlings would be predominantly due to /Pfr which is lost rather rapidly and would have only a limited time to act: consequently, the response induced would be small. In light-grown seedlings, sPfr would be better able to compete with lPfr for the limited number of action sites; the action of sPfr which is lost rather slowly would be extended in time: consequently, the response induced would be larger than in dark-grown seedlings.
Alternatively, we might assume that sPfr is physiologically active and IPfr is not, but both forms might compete for the small number of action sites. At low values of the sPfr to lPfr ratio (dark-grown seedlings), the number of action sites with which sPfr interacts would be small: consequently, the response induced would be small. At high values of the sPfr to lPfr ratio (light-pretreated seedlings), the number ofaction sites with which sPfr interacts would be larger than in dark-grown seedlings and, consequently, the response induced would also be larger. It has been suggested (8, 9) that the light-dependent enhancement of the inductive response might be partly a consequence of a lightdependent increase in the responsiveness of the system to Pfr. Probably, light-dependent changes in the value ofthe sPfr to lPfr ratio and light-dependent changes in the responsiveness of the system to Pfr are both involved in bringing about the observed quantitative differences in the inductive response of dark-grown and light-pretreated seedlings.
We have assumed above that either sPfr only or both lPfr and sPfr could be physiologically effective; the light-dependent enhancement of the inductive response could be plausibly explained on the basis of either hypothesis. The data on the escape from photoreversibility can help to discriminate between the two assumptions. If only sPfr was physiologically effective, the rate of escape from R-FR reversibility should be the same in darkgrown and light-pretreated seedlings because action would be due to the same form. This is clearly not the case (Table II) . Therefore, it seems that both IPfr and sPfr are physiologically effective. In dark-grown seedlings, lPfr is predominant, is rapidly lost and, consequently, R-FR reversibility is also rapidly lost. In light-grown seedlings, a larger proportion of the action is due to sPfr which is lost rather slowly and, consequently, R-FR reversibility is lost more slowly than in dark-grown seedlings.
The changes in the half lives for the escape of anthocyanin production from R-FR photoreversibility between light-pretreated and etiolated seedlings are smaller by a factor of about 2 than the reported changes in the half lives of Pfr destruction in etiolated and light-grown seedlings (6) . The light pretreatments applied to cabbage and rye (Tables I and II) were much shorter than the several days used in studies of destruction kinetics of Pfr in light-grown seedlings (4, 6). Therefore, it seems possible that the stable to labile phytochrome ratio in light-pretreated cabbage and rye might be lower than in fully light-grown seedlings. Relatively short light pretreatments were used in this study to maintain an acceptable value ofthe signal (inductive response) to noise (anthocyanin production elicited by light pretreatment) ratio. In theory, it might be possible to obtain a graded series of rates of escape from R-FR reversibility by using different durations of light pretreatments to establish different values of the stable to labile phytochrome ratios. Experiments are in progress to test this hypothesis.
Differences in the rate of disappearance of Pfr might be due not only to differences in the rate of Pfr destruction, but also to differences in the rate of Pfr --Pr dark reversion. It is a well known fact that there is no dark reversion in monocots (6); therefore, insofar as rye is concerned, differences in the rates of Pfr disappearance between etiolated and light-pretreated plants might be due exclusively to differences in destruction rates. Insofar as cabbage, a dicot, is concerned, the decrease in the rate of Pfr disappearance in light-pretreated seedlings might result from a decrease in both the rate of destruction and the rate of dark reversion, as suggested by observations in Cucurbita and Brassica napus seedlings (6) .
In conclusion, the physiological data are consistent with the hypothesis (1, 6) that there might be two populations of phytochrome-a labile one, characterized by fast Pfr disappearance, and a stable one, characterized by slow Pfr disappearance-and that the proportion between the two pools might be different in dark-grown and lightrpretreated seedlings.
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